INTRODUCTION
============

Bladder pain syndrome/interstitial cystitis (BPS/IC) is defined as unpleasant sensations such as pain, pressure, and discomfort of the bladder and the lower urinary tract, with symptoms lasting for 6 weeks or longer in the absence of infection or any other confirmed causes \[[@B1]-[@B3]\]. The prevalence of BPS/IC varies greatly by nation, race, and definition, but the occurrence rate is approximately 0.3%, with the incidence being 10 to 20% lower among men than women. However, in some population-based studies that used questionnaires to collect patient information, BPS/IC was 30 to 50 times more frequent \[[@B2]\].

The etiology of BPS is more complex, and basic theories abound regarding its pathogenesis, involving leaky epithelium, mast cell activation, neurogenic inflammation, or some combinations of these and other factors. Investigators should explore the central neurological mechanisms of pathogenesis, as well as genetic/familial, immunological, and infectious etiologies of this puzzling, complex disorder. Irritable bowel syndrome, fibromyalgia, chronic fatigue syndrome, and various other chronic pain disorders may also be associated with BPS in some patients \[[@B1]-[@B3]\].

It is important to reassure the patient that such symptoms, although bothersome, are not signs of a life-threatening disease. In the absence of disease progression, treatment should be focused on reducing symptom severity. Some patients get better naturally and even heal completely within a few weeks or months \[[@B2]\]. Therefore, the most widely and effectively used treatments are conservative treatments such as patient education, empowerment, dietary manipulation, pelvic floor relaxation, pain killers including narcotic analgesics, tricyclic antidepressants, anticonvulsants, nonsteroidal antiinflammatory drugs (NSAIDs), and intravesical therapy, either singly or in combination. However, when such conservative treatments are hardly or not effective, cystoscopy under anesthesia with bladder hydrodistention, fulguration of Hunner lesion, intramural botulinum toxin injection, neuromodulation, diversion with or without cystectomy, and substitution cystoplasty can be applied \[[@B2]-[@B4]\].

Despite such treatments, some patients often show transient, fluctuating, worsening pain or flare-up symptoms for unknown reasons, which make them feel hopeless about their treatment. Furthermore, the doctor-patient relationship is destroyed, leading to treatment failure. Because BPS/IC is associated with immunological, inflammatory diseases such as allergies, fibromyalgia, vulvodynia, inflammatory bowel disease, systemic lupus erythematosus, focal vulvitis/vulvar vestibulitis, and Sjögren\'s syndrome, corticosteroids having antiinflammatory and immune-modifying properties have the potential for use in BPS/IC treatment \[[@B2],[@B3]\]. In a few case reports on IC associated with Sjögren\'s syndrome, corticosteroid treatment was effectively used to treat bladder symptoms. Therefore, as a therapy targeting the signal cascades of the immunological system, neurological system, and mast cells, there is a biological plausibility that steroids could be of value in the treatment of this condition \[[@B2],[@B5]\]. However, we have yet to find reports on the use of corticosteroids for BPS/IC. Thus, we wanted to verify whether corticosteroid therapy is useful in the treatment of flare-up symptoms in BPS/IC patients undergoing low-dose triple therapy. In the present study, therefore, we assessed the validity of our observational experience of a short course of oral prednisolone (PDS) therapy, which might be of value in the management of flare-up symptoms of BPS/IC.

MATERIALS AND METHODS
=====================

Between May 2007 and May 2012, 7 women (mean age, 61.5 years; range, 44.8 to 75.4 years) with BPS/IC who showed transient, fluctuating, worsening pain as flare-up symptoms despite undergoing low-dose triple therapy were included in the present study. We limited the definition of flare-up symptoms to symptoms that were increased by over 50% in terms of the International Cystitis Symptom Index (ICSI), International Cystitis Problem Index (ICPI), and visual analogue scale (VAS) scores owing to breakthrough pain for 2 weeks or longer among patients who had been receiving low-dose triple therapy for at least 3 months. In addition, we only performed PDS treatment when patients with flare-up symptoms did not show improvement after using 2 to 3 times the amitriptyline and gabapentin dose (maximum doses: amitriptyline, 75 mg; gabapentin, 900 mg) compared with the dose before the occurrence of flare-up symptoms. One hundred five patients were treated with low-dose triple therapy using NSAIDs, amitriptyline, and gabapentin. Among these patients, 7 patients showed transient, fluctuating, worsening pain as a flare-up symptoms. A total of 11 flare-up symptoms were observed in these patients, once in four patients, twice in two patients, and thrice in one patient. One of seven patients showed red blood cells in urinalysis and underwent cystoscopy, but there were no special findings other than glomerulation and Hunner\'s lesion. Although this patient received intravesical chondroitin sulfate installation treatment with triple therapy, the symptoms were not improved.

All patients with flare-up symptoms were prescribed a 1- to 3-month course of oral PDS 10 mg, and the dose was tapered to 5 mg and then the medication was suspended once the symptoms were significantly improved.

The outcome measures used were the IC symptom scale (O\'Leary-Sant Interstitial Cystitis Symptom Index) and VAS, which were completed at baseline and after treatment. Patients were excluded from the study if there was any contraindication to steroid therapy. We used SPSS ver. 13.0 (SPSS Inc., Chicago, IL, USA) for statistical analysis, and P-values below 0.05 were deemed statistically significant.

RESULTS
=======

The mean symptom period of the 7 BPS patients with flare-up symptoms before visiting the urology clinic at our hospital was 40.6 months, and low-dose triple therapy had been prescribed for 24.9 months on average. The ICSI, ICPI, and VAS scores were considerably improved after 3 months of low-dose triple therapy ([Table 1](#T1){ref-type="table"}, [Fig. 1](#F1){ref-type="fig"}).

During treatment of the 7 BPS patients with low-dose triple therapy, 11 flare-up symptoms were detected. The mean PDS treatment period for flare-up symptoms was 47.8 days, and the symptoms were improved in over 50% of all patients ([Table 1](#T1){ref-type="table"}, [Fig. 1](#F1){ref-type="fig"}).

There were statistically significant differences in the IC symptom scale and VAS score before and after PDS treatment, respectively (P\<0.05 by Wilcoxon singed rank test). The pretreatment ICSI, ICPI, and VAS scores were 16.7±2.2, 13.7±2.3, and 8.3±1.5 (mean±stnadard deviation \[SD\]), and the posttreatment scores were 4.9±2.3, 4.3±1.1, and 2.5±0.9 (mean±SD), respectively. The ICSI, ICPI, and VAS scores improved after PDS treatment by 70.7%, 68.6%, and 69.9%, respectively, compared with those before PDS treatment. A short course of oral PDS with low-dose triple therapy caused no significant adverse effects ([Table 1](#T1){ref-type="table"}, [Fig. 1](#F1){ref-type="fig"}).

DISCUSSION
==========

BPS/IC is a clinical diagnosis based primarily on chronic symptoms of pain perceived by the patient to emanate from the bladder or pelvis associated with urinary urgency and frequency in the absence of other identified causes of the symptoms \[[@B2]\]. The prevalence of chronic pain due to benign causes, including BPS/IC, is reported to be at least 10% in the general population \[[@B3],[@B4]\]. Pain is defined as an unpleasant sensory and emotional experience associated with actual or potential tissue damage or an experience described in terms of such damage. Pain can be categorized as physiologic pain of the normal state and pathophysiologic pain of the abnormal state. Physiologic pain represents nociceptive pain that disappears as soon as the nociception input disappears. Pathophysiologic pain continuously occurs, even after the nociception input disappears or the tissue damage is repaired. Pathophysiologic pain can be further divided into nociceptive pain, neuropathic pain, and psychogenic pain; pathophysiologic pain causes spontaneous pain, evoked pain, etc. Pathophysiologic pain is not a warning sign, but is a pathological condition that harms the body, particularly if inflammation or damage occurs around or in the nerve tissues \[[@B1]-[@B4]\].

Continual or repetitive trauma, toxins, infection, or inflammation affecting the pelvis or bladder in BPS/IC patients can lead to peripheral nerve stimulation or damage, which is well known as pathophysiologic nociceptive pain. Neuropathic pain refers to pain arising as a result of damage to any part of the sensory system. Neuromas, regenerating sprouts, and demyelination are thought to be responsible for the ectopic discharge of injured nerves. In contrast with nociceptive pain, the quality of pain associated with neuropathic lesions is often entirely new and different to the patient. Specific emotional factors such as anxiety and depression are known to enhance the experience of pain, which can be categorized as psychogenic pain. Adrenaline and carbon dioxide during anxiety and stressful periods increase the activities of the reticular activating system in the midbrain and rostral pons and the transmission of nociceptive input to the thalamus and the cerebral cortex. Depression can enhance nociception by reducing the activity of the powerful descending inhibitory pathways from the brainstem. Anxiety or depression can strengthen the pain, whereas chronic pain induces even more stress in the depressed patient, leading to aggravation of the condition \[[@B1],[@B6],[@B7]\].

Peripheral sensitization of primary afferent sensory fibers by mediators of the pain response results in greater and more frequent transmission of action potentials to nociceptive neurons than in \"normal\" pain responses, and central sensitization can also cause an individual to perceive greater and more prolonged pain owing to increased central neuronal responsiveness. Pathophysiologic pain has characteristic features including hyperexcitation, receptive field expansion, hyperalgesia, allodynia caused by long-term changes in nociceptive neurons, peripheral or central sensitization, and wind-up. Thus, BPS/IC patients have simple bladder pain as well as symptoms like hyperalgesia and allodynia in their complicated or amplified form. This \"pain memory\" in the central nervous system may be why IC patients become refractory to different therapies \[[@B1],[@B8],[@B9]\].

In the treatment of BPS/IC, patient education and empowerment, dietary manipulation, pelvic floor relaxation, pain killers including narcotic analgesics, intravesical therapy, intramural botulinum toxin injection, neuromodulation, and surgical intervention have been adopted with variable success \[[@B1],[@B2]\]. Despite the diversity of treatment, BPS/IC is a chronic disease, and no current treatment has a significant impact on symptoms over time in the majority of patients. If bladder inflammation by a progressive defect in epithelial permeability were suspected as the cause of the bladder pain in BPS/IC patients, the epithelial defect, bladder inflammation, and bladder pain should be selected as targets of treatment. However, if bladder inflammation by epithelial defect does not currently exist but was the cause of the current pain owing to its existence at a specific time in the past, BPS/IC must be considered as a chronic pain syndrome. In such a case, treatment must be focused on effective, quick, and long-term removal of pain.

The basic principles of pain treatment are as follows. First, pain must be quickly treated before peripheral or central sensitization; prognosis can be improved by faster treatment. Second, if pain remains after various treatment modalities, treatment must be continued for a longer period to reduce or remove the pain. Third, all parts of the pain development mechanism, from direct injury or inflammation to the nerves in the peripheral or central nervous system and peripheral nociception to central sensitization, must be targets of pain treatment by use of diverse drugs.

We performed low-dose triple therapy until bladder pain was relieved in BPS/IC patients. However, despite such continued treatment, we observed breakthrough, exacerbation, or periodic flare-up symptoms with transient, fluctuating, worsening characteristics in 7 patients. These patients were prescribed PDS 10 mg, once a day for 1 to 3 months. Once the flare-up symptoms disappeared, PDS was slowly stopped after tapering the dose, and only triple therapy was continued.

Our triple therapy comprised minimal doses of each drug, including tricyclic antidepressants (amitriptyline, duloxetine), anticonvulsants (gabapentin, pregabalin), and analgesics (NSAIDs), and we then compared the scores before and after low-dose triple therapy. The ICSI and ICPI scores at 1, 3, and 6 months after low-dose triple therapy showed a 60 to 70% improvement, and the VAS score showed an improvement of more than 70%. These improvements were statistically significant. When pain disappears, the drug treatment should be stopped and the patient should be monitored carefully \[[@B1]\].

In patients in whom bladder pain is not improved by low-dose triple therapy, treatment with opioids, neuroleptics, and α2-agonists affecting the central nervous system such as the brain and the spinal cord have been attempted. Such methods have not shown satisfactory effects, however, and are accompanied by many side effects. Most opioids are µ-opioid receptor agonists or drugs with direct affinity for µ-opioid receptors. Short-term opioid therapy can relieve the breakthrough or exacerbated pain or show relapse of pain with an average decrease of approximately 30%. However, the frequent occurrence of significant adverse events such as tolerance, dependence, withdrawal phenomenon, individual variability in response, opioid-induced hyperalgesia, and deleterious effects on quality of life, including mood, disability, activities, and sex, limit the use of these drugs. Also, neuroleptics (haloperidol, chlorpromazine) block dopaminergic receptors at mesolimbic sites, and α2-agonists (clonidine, Catapres) are known to function through activation of the descending inhibitory pathway in the dorsal horn \[[@B10]-[@B12]\].

We chose to use corticosteroids in our patients with BPS/IC for the following reasons. Firstly, corticosteroids have antiinflammatory, immune-modifying, and pain-modulating properties that target the immunity, inflammatory, and neurological cascades. IC has many features of an autoimmune disease-chronicity, exacerbation, remission, high prevalence of antinuclear antibodies, and association with other autoimmune syndromes \[[@B13]\]. There have been several reports of patients with lupus cystitis who improved with immunosuppressant therapy including corticosteroids \[[@B5]\]. The most striking effect of glucocorticoids is inhibition of the endoneurial expression of proinflammatory cytokines (cytokines, enzymes, receptors, and adhesion molecules). There are ample evidences that an increase in the level of endoneurial tumor necrosis factor-alpha (TNF-α) contributes to neuropathic pain following nerve injury. Neuroinflammation is supposed to play a crucial role in the pathology of neuropathic pain \[[@B14]\]. It is conceivable that glucocorticoids might modulate this neuroimmune interaction. Therefore, antiinflammatory and immunosuppressive effects of corticosteroids are indicated to improve pain by inhibiting the production of inflammatory mediators, reducing prostaglandin synthesis, and suppressing ectopic neural discharges from the injured or inflamed fibers \[[@B15]-[@B17]\].

Secondly, corticosteroids can work as a mast cell stabilizer to prevent symptoms and the progression of BPS/IC. Mast cells contain vasoactive and inflammatory mediators (e.g., histamine, leukotrienes, prostaglandins, and tryptases) and play a central role in the pathogenesis of neuroinflammatory conditions, including IC. Degranulation occurs in response to immunoglobulin E, substance P, cytokines, bacterial toxins, allergens, toxins, and stress. Mastocytosis occurs in 30 to 65% of IC patients. Increased levels of histamine, histamine metabolites, and tryptase occur in IC patients. The therapeutic response to treatment with antihistamines (e.g., hydroxyzine) and leukotriene inhibitors speaks to the role of mast cells in IC pathogenesis \[[@B13]\]. TNF may act directly on mast cells or indirectly by inducing the secretion of mast cell chemokines in neurogenic cystitis. Mast cell activation could then stimulate C-fibers and result in pain. Thus, blockage of mast cell migration to the lamina propria as well as blockage of mast cell activation would minimize mast cell activation of C-fibers. Endoneurial mast cells have a key role in the pain syndromes seen after nerve injury via their release of TNF-α and other mediators, including factors that recruit leukocytes to the site of injury. Glucocorticoid therapy for neuropathic pain may work via the reduced expression of TNF-α in endoneurial mast cells \[[@B18],[@B19]\].

On the basis of this knowledge, we administered oral PDS when the flare-up phenomenon appeared, and successful results were achieved in 7 patients. To the best of our knowledge, this is the first trial to assess such an approach to treatment. Compared with the values before PDS treatment, the ICSI, ICPI, and VAS scores improved after PDS treatment by 70.7%, 68.6%, and 69.9%, respectively. Low-dose triple therapy with PDS caused no significant adverse effects including mood change.

Instead of using a double-blind placebo-controlled trial, we used a research model in which the pretreatment pain level of the patient was set as the control. This was done because, first, the use of placebo in patients with severe pain is unethical and patient agreement cannot be obtained easily. Especially with the existence of effective treatment, delay in treatment may cause progression of the disease. Second, the necessity of placebo-controlled trials has been questioned by easy unblinding caused by the side effect profile and drug efficacy in the active arm of the study. The results of the present study are believed to have greater reliability with a higher value compared to 35%, the maximum effect generally anticipated with placebo. In patients with BPS/IC who showed transient, fluctuating, worsening pain as a flare-up symptom despite undergoing low-dose triple therapy, a short course of oral PDS therapy was sufficiently effective. However, large-scale studies should be performed to verify our findings.

This work was supported by Wonkwang University in 2012.

No potential conflict of interest relevant to this article was reported.
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Values are presented as mean (range) or mean±standard deviation (range).

PDS, prednisolone.

^a)^P\<0.05 by Wilcoxon singed-rank test.
